Background: Cardiac resynchronization therapy (CRT) improves morbidity and mor-
shows postprocedural plain radiographs of a CRT-defibrillator in situ. The 4 electrodes on the quadripolar lead are labelled as D1, M2, M3, and P4.
| Echocardiography
TTE examination was performed using the Vivid 7 & 9 (General Electric). Left ventricular end diastolic volume (LVEDV), LV end systolic volume (LVESV), and LV EF were assessed using the modified Simpson's biplane method. 9 
| Implant procedure
Standard trans-venous CRT implantation was performed under general anesthesia or using sedation with local anesthesia. The RV lead was positioned in the mid septum as per our usual practice and was defined by fluoroscopic imaging in the anterior-posterior (AP) and left anterior oblique (LAO) 40°view. The right atrial (RA) lead was positioned in the RA septum or RA appendage as per convention.
The coronary sinus was cannulated using standard sheaths with guidewire, and a venogram of the coronary vein tributaries was obtained. A St Jude Medical Quartet â quadripolar LV lead was used in all patients. As per our unit policy, we targeted the lead to anatomically delayed segments as identified by the preoperative TTE and the final position was determined according to local EGM measures. Lead was repositioned if the pacing threshold at targeted electrode was > 2.5V at 0.5 ms or if there was phrenic nerve stimulation at less than twice the local capture threshold. The measurements were performed independently by two observers with considerable experience in measuring intracardiac EGMs from previous studies. The observers were blinded to the echocardiographic findings at the time of measuring EGMs. We have previously determined an intraobserver variability of < 5%. Table 1 .
| Follow-up
TTE, ECG, and EGM measures were performed immediately following implant and 12-months post implant which was incorporated into our routine follow-up.
| Definition of CRT response
Response to CRT was defined by ≥15% relative reduction in LVESV and ≥ 5% absolute improvement in EF on TTE.
| Statistical analysis
Continuous variables were expressed as mean AE standard deviation.
Interobserver variability and correlation between 2 independent variables were calculated using the Pearson's correlation coefficient. P values were calculated using a heteroscedastic, one-(for results measured at 12-month follow-up) or two (for results measured at baseline)-tailed Student's t test or Fischer's exact t test. One-tailed tests were used for variables measured after the CRT intervention and two-tailed tests used for variables measured prior to CRT intervention. The paired t test was used to compare changes in variables across time. Statistical significance was defined as P < .05.
| RESULTS
A total of 67 patients underwent CRT of which 43 patients were enrolled in this study. Patients were excluded due to non-LBBB morphology (13), atrial fibrillation (5), QRS duration < 145 ms (3), nonQuartet â lead, (2) and inability to pace and or sense from all 4 electrodes of the LV lead (2). Forty (93%) patients completed follow-up, one patient failed to attend follow-up, and two patients were excluded as they underwent AV nodal ablation prior to completion of the protocol. Mean age was 65 AE 12.9 years with 70% being men. The mean QRSd was 154.1 AE 8.1 ms with 55% nonischaemic etiology.
| Response to CRT
The mean EF improved from 24.1 AE 6.1% to 32.7 AE 9.0% (P < .01) after implantation, and the mean LVESV was reduced from 167.0 AE 62.1 mL to 133.6 AE 50.2 mL (P < .01). Twenty-six (65%) patients were considered responders as defined using both echocardiographic measures. Thirty-two (80%) patients had a response to one echo measure, 29 (72.5%) had a LVESV ≥15% relative reduction, and 29 (72.5%) had a LVEF ≥ 5% absolute improvement.
Responders were more symptomatic at baseline (NYHA 2.71 vs 2.07) and younger (62.0 vs 70.4 years). There was no significant difference at baseline with respect to etiology, QRSd, EF, LVEDD, or LSESV, Table 2 .
| Electrical remodelling
There was a significant reduction in the EGM parameters between baseline and 12 months during both paced and intrinsic conduction, 
| Activation sequence

| DISCUSSION
CRT may alter electrical activation to improve mechanical function and in turn, facilitate remodelling. This study suggests that CRT may also improve electrical delays that are present in these patients. The major finding of this study is that electrical remodelling, as measured using intracardiac EGM, occurs following CRT. The electrical remodelling appears to be more pronounced in responders to CRT compared with nonresponders, although results did not quite achieve statistical significance. A nonsignificant trend emerged that these changes appear to be nonuniform as we observed a change in electrical activation sequence over time in some patients.
| Remodelling
The clinical benefits of CRT are well established. Mean AE SD.
in physical activity has correlated with survival.
strates that electrical remodelling also occurs following CRT. More
| Limitations
This is a single centre prospective study that has demonstrated electrical remodelling in a relatively small and homogenous population of patients undergoing CRT implantation. All patients were in sinus rhythm with a broad LBBB and had the LV lead implanted in an area of significant intrinsic electrical delay. Our inclusion criteria were deliberately more strict than American Heart Association guidelines 1 as, given our small sample size, we sought to identify those patients in whom changes in the electrical substrate would be most obvious.
The applicability of these results to a more heterogeneous population remains uncertain.
The definition of response to CRT is not uniform among published studies making comparison between studies problematic. | 279 -review and editing; MO: data curation, project administration; TL:
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